Hairy cell leukemia is a rare disease comprising about 2% of lymphoid neoplasms. In this review, the biology, diagnostic criteria, and current therapeutic options in HCL-V and HCL-JV are presented. We conducted a database; PubMed and Embase comprehensive search up to December 2017, we search a relevant trail to our concern topic (hairy cell leukemia). HCL-V is a distinct clinico-pathological entity. However, differentiating HCL-V from classical HCL and splenic marginal zone lymphoma (SMZL), which are both connected with noticeable splenomegaly and circulating neoplastic cells with 'hairy' projections remain a problem. Patients with HCL-V are usually older, splenomegaly is less typical and leucopenia with granulocytopenia and monocytopenia are generally not seen. Bone marrow is usually easily aspirable, hypercellular with mild myelofibrosis.
INTRODUCTION
Hairy-cell leukemia variant (HCL-V) is an unusual B-cell neoplasm accounting for 10-20% of HCL patients and 0.4% of chronic lymphoid malignancies, representing around 60-75 new HCL-V patients every year in the US .The mean age of the patients is 71 years. HCL-V was initially identified by Cawley et al.
[1] and was later called prolymphocytic variation of HCL. Unlike HCL-C, HCL-V is immune to most conventional therapies, consisting of interferon-a (IFN-a) and purine nucleoside analogs (PNA). Recently; HCL-V has been included in the World Health Organization (WHO) classification as a provisional entity, and it is no longer considered to be biologically associated to HCL-C . HCL-V is more aggressive disease than classic form of HCL [3] . A research showed that median survival was roughly 9 years with only 15% survival over 15 years. It also revealed that 42% of patients died of unrelated reasons [4] . Final result showed that typical survival of HCL-V patients is considerably much shorter compared to that of HCL-C.
Hairy cell leukemia is a rare disease comprising about 2% of lymphoid neoplasms . In this review, the biology, diagnostic criteria, and current therapeutic options in HCL-V and HCL-JV are presented.
METHODOLOGY
We Conducted a database; PubMed and Embase comprehensive search up to December 2017, we search a relevant trail to our concern topic (hairy cell leukemia); using following Mesh words:
 hairy cell leukemia;  leukemia;  management;  treatment;  staging To identify the most related articles in the literature. To discuss more supported evidence-based review. In addition, we scanned the references list of each identified articles for more relevant studies. Search was restricted to English language articles and only human subjected studies.
DISCUSSION
 Diagnosis HCL-V patients are defined by splenomegaly, a high leukocyte count without neutropenia or monocytopenia and hyper-cellular marrow that can be easily aspirated . Morphologically, HCL-V cells are similar to leukemic cells of B-cell prolymphocytic leukemia and HCL-C cells . It consists of abundant villi, an extremely basophilic cytoplasm and central, rounded, sometimes bilobed, indented hyperchromatic nuclei with noticeable nucleoli . HCL-V cells are smaller sized, have greater nuclear cytoplasmic ratios and no ribosomelamella complexes . On the other hand, leukemic cells of patients with HCL-V just infrequently demonstrate reactivity to tartrate resistant acid phosphate (TRAP) [6] . . A study by Del Giudice et al. [8] peripheral blood leukemic cells revealed CD123 antigen only in 9% of the patients with HCL-V. CD52 antigen was found on 99% of neoplastic cells from the spleen of patients with this condition, whereas immunophenotyping of HCL-V cells usually discloses negativity for Annexin A1 (ANXA1). Cytogenetic abnormalities in HCL-V have been periodically reported in patients with HCL-V. A research study by Brito-Babapulle et al. 2 of 6 instances with HCL-V had irregularities of chromosome 17p [9] . The majority of the HCL-V patients have interstitial bone marrow seepage with scattered hairy cells lying within sinusoids , and approximately 20% of the patients have a mixed, interstitial and nodular pattern. Additionally, pure sinusoidal and intrasinusoidal bone marrow involvement was additionally occasionally reported [7] . Histological features of HCL-V in the spleen resemble those found in HCL-C with primary involvement of the red pulp . HCL-JV cells have an abundant pale cytoplasm with lengthy microvilli, round hyperchromatic nuclei, inconspicuous nucleoli and seldom consist of ribosome-lamella facilities [10] . HCL-JV, like HCL-V, is typically CD11c and CD22 favorable, always CD24 and CD25 unfavorable, and usually CD103 unfavorable [11] . The leukemic cells like CD22+, CD10, CD24 and serological Ig are usually negative or weakly favorable by HCL-JV. A significant high ratio j + type to k + type has been likewise located [11] . Tartrate-resistant acid phosphatase staining is adverse in up to half of situations. Likewise, HCL-C and HCL-V leukemic cells preferentially infiltrate splenic red pulp. HCL-JV shows instead an indolent professional program as in the situations of HCL-C.
A kind of polyclonal B-cell lymphocytosis with attributes appearing like HCL-JV has likewise been reported [12] . Surface CD11c+, CD22+, CD24+, CD25, IgG and CD5-phenotype and the weak TRAP activity in the lymphoid cells corresponded those of the HCL-JV. Nonetheless, research studies of Ig genetics rearrangements and expression revealed the polyclonal spreading of B-cells. It is recommended that the B-cells of these patients are the nonmalignant equivalents of leukemic cells in HCL-JV.
 Treatment
The therapeutic method to HCL-V is still debated. Various therapy approaches active in HCL-C achieve partial or no response in HCL-V and remission is normally shorter compared to in HCL-C [13] . In addition, HCL-V seems to be resistant to therapeutic techniques, which is generally very effective in the therapy of HCL-C such as splenectomy, interferon a (IFN-a), and PNA. Clinical actions for splenectomy, IFN-a and PNA in HCL-JV are likewise substandard to those seen in HCL-C [10, 12] .
Splenectomy and splenic irradiation
About 90% of HCL-C patients have splenomegaly, and splenectomy has been the first effective therapy in this disease. Over 80% of patients with HCL-C show hematological renovation and at the very least 40% accomplished a complete remission. Apropriate professional and hematological responses after splenectomy has been observed in 13 out of 19 patients (74%) with HCL-V, reported by Matutes et al.
[3]
, and median response period was 4 years. Nevertheless, in various other researches, much less than 1/ 3rd of HCL-V patients acquired a partial response and no CR was observed . Some authors recommend that previous splenectomy could boost the action to chlorambucil and PNA in HCL-V patients.These outcomes suggest that splenectomy ought to be considered in HCL-V since it fixes the cytopenias and removes a considerable bulk of the disease.
Splenic irradiation might be also helpful, particularly in elderly patients with high surgical threat. One case reported the situation of a 79-year old guy with HCL-V treated with splenic radiotherapy in whom a CR was accomplished. Two various other patients with HCL-V got a PR after splenic irradiation [14] , yet this treatment was ineffective in three other patients . Another patient, treatment was fractionated into 10 weekly dosages for a total amount of 10, and 3 months after radiotherapy, the spleen returned to its normal dimension, the WBC count was normal and the bone marrow biopsy revealed practically overall disappearance of the lymphoid infiltration. A case report of a patient with HCL-V, treated with splenic irradiation and subsequently with alemtuzumab [15] . Irradiation undermined splenomegaly from 12 to 4 cm listed below the left costal margin and minimized the variety of circulating leukemic cells. These results indicates that splenic irradiation could have a beneficial impact in some patients with HCL-V, particularly in senior patients with massive splenomegaly and bad efficiency status.
Interferon A
Interferon a is an effective agent in HCL-C. Nonetheless, currently its use in the treatment of HCL is restricted since PNAs produce higher and durable remissions. Moreover, IFN-a is less convenient to the patient compared to PNA. Unlike HCL-C, patients with HCL-V are resistant to IFN-a. All 7 patients with HCL-V treated with IFN-a by Sainati et al.
[6] showed no unbiased action. In the team of 14 patients treated with IFN-a reported by Matutes et al.
[3] just 2 (14%) of them accomplished a temporary partial response (PR). These bad outcomes may associate with a reduced number of IFN-a receptors, which are abundant in typical HCL. However, IFN-alpha appears to be extra effective in HCL-JV. In patients with HCL-JV, a total 35% feedback to INF-a reported [10] .
Purine nucleoside analogs
The purine nucleoside analogs, cladribine (2-CdA) and pentostatin (DCF), are the drugs of selection in the treatment of HCL-C. These drugs induce a similar high reaction rate and a long total survival in HCL-C. Nevertheless, the results of the treatment of HCL-V with PNA are bad (Table 1) . In the research, 2-CdA was given up 2-h infusions of 0.12 mg/kg for 5 days. Only 4 out of 6 patients did not react to 2-CdA therapy and only two entered a PR lasting for 60 + and 29 + months. The mean variety of 2-CdA cycles was 3.5. Tetreault et al. carried out 2-CdA to four patients with HCL-V over a 7 year period. Of these 4 patients, one attained a CR and 2 a PR. Nonetheless, these results are likewise substandard to those accomplished with 2-CdA in HCL-C. A study reported three patients with HCL-V who were treated with 2-CdA at an everyday dose of 0.1 mg/kg by continual intravenous infusion for 7 days. One of them was previously treated with splenectomy and IFN-a and 2 patients were without treatment. The patients got from one to three 2-CdA training courses. Two PR and one CR were achieved lasting from 15+ to 127 + months. These reports indicate that 2-CdA is dramatically less active in HCL-V compared to in HCL-C. The analysis of 19 situations released thus far shows an action rate of 55% consisting of just 2 CR [16] . It is in comparison to stunning CR rates in HCL-C treated with 2-CdA, in which of overall CR rate over 80% is obtained with a single cycle whereas the majority of HCL-V patients needed more compared to one cycle to preserve PR. Three situations of HCL-JV were also treated with 2-CdA 0.09 mg/kg/ day by constant infusion for 7 days and no feedback was noted [17] . Of 3 other patients with HCL-VJ treated with 2-CdA in two records there was one CR and one PR [18] . One multi-center research study revealed that, the remission rate was only 35.7%. Nonetheless, the effectiveness of 2-CdA in HCL-JV is unclear. Despite this, a CR was accomplished in some patients treated with this representative. Low efficacy of 2-CdA in the treatment of SMZL has been additionally reported [19] .
Pentostatin is also less active in HCL-V than in HCL-C. Of 12 patients treated with this agent in 3 reports, there were 7 PR and no CR. Similarly, in a group of 15 patients with HCL-V reported by Matutes et al.
[3] pentostatin induced only a PR in 8 of 15 (54%) patients and no CR was attained. On the various other hand, a situation of a patient with the aplastic variation of HCL effectively treated with pentostatin. Hematological enhancement was additionally observed in HCL-V in Japan in a patient refractory to 2-CdA and consequently treated with pentostatin. Another patient reported by Ribeiro et al . [20] attained a PR after pentostatin treatment. These situations demonstrate that comparable to 2-CdA, HCL-V patients treated with pentostatin have a poorer clinical result and a lower feedback rate compared to those patients with HCL-C. The data on making use of fludarabine in HCL-V in a comparable way to HCL-C is limited. In HCL-C, fludarabine is not as reliable as 2-CdA or pentostatin. According to Matutes et al.
[4] just one out of 3 patients with HCL-V treated with fludarabine achieved a PR. An extra PR in a patient with HCL-V was reported by Kantarjian et al. [21] . 
Hematopoietic cell transplantation
The inadequate prognosis of patients with HCL-V has led some medical professionals to consider hematopoietic cell transplantation (HCT) but, the data to sustain this method is limited to instance records. We determined in the literature 2 patients treated with this treatment. Busemann et al. reported a 60-year-old male at first treated with 2-CdA, IFNa, VACOP-B, Dexa-BEAM and splenectomy which resulted just in a PR. Ultimately, the patient received 4 dosages of rituximab (375 mg/m2) then solitary doses of this medicine as a result of the progressive disease, and obtained a significant reduction in the distributing leukemic cells. Thereafter the patient was allografted with unmanipulated CD34 + cells from a matched unconnected donor. The patient attained a clinical and molecular remission lasting for regarding 3.5 years. One more patient with HCl-V reported in the literature was treated with autologous HCT [22] .The patient with aggressive relapsed illness obtained DHAP (cisplatin, cytarabine, dexamethasone) adhered to by high-dose chemotherapy sustained by autologous outer blood stem cells. Clinical and molecular CR was documented 3 months after transplantation and continued for 16 months. These two case reports might show that both allogeneic and autologous stem cell transplantation are a feasible therapeutic approach in chosen instances with HCL-V.
CONCLUSION
HCL-V is a distinct clinico-pathological entity. However, differentiating HCL-V from classical HCL and SMZL which are both connected with noticeable splenomegaly and circulating neoplastic cells with 'hairy' projections remain a problem. Patients with HCL-V are usually older, splenomegaly is less typical and leucopenia with granulocytopenia and monocytopenia are generally not seen. Bone marrow is usually easily aspirable, hyper-cellular with mild myelofibrosis. Currently, concepts of therapy of this uncommon disease originate from uncontrolled single institutional research studies, or even single situation reports. For these reasons, the outcome of therapy is disappointing without any basic treatment established. Unfortunately, randomized regulated trials are not feasible because of an insufficient variety of cases. Good clinical and hematological responses after splenectomy or splenic irradiation have been observed. Splenectomy can be considered in some patients with HCL-V due to the fact that it corrects cytopenias and removes a considerable majority of disease. Splenic irradiation might be likewise helpful particularly in elderly patients with a high surgical risk. HCL-V appears to be resistant to therapeutic modalities usually highly efficient in the treatment of HCL-C such as IFN-a and PNA. Nevertheless, Interferon alpha appears to be more effective in the of HCL-JV. Recent research studies suggest that rituximab and anti-CD-22 immunotoxin BL22 may be reliable agents in the therapy of HCL-V. HCL-V remains an incurable disease, and the introduction of new medications and new therapeutic strategies is awaited.
